Analysis of the final phase of the overarm handball throw was carried out by a microcomputerized treatment of photographic images taken simultaneously in two grid layouts. Reflective stickers on the joints of the throwing arm (shoulder, elbow, wrist) allowed the coordinates of these three points to be measured against a reference on the wall. Using a mathematical treatment and Euler matrices, the movement could be studied in space. The results confirmed that humeral rotation occurs during the overarm handball throw. Initial external rotation was immediately followed with internal rotation about 40 ms before ball release.
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Keywords: Humeral rotation, overarm throwing, stroboscopic images Most studies of sports movements describe only one plane or analyse three planes using cameras"-. The method described here enabled us to investigate the overarm handball throw simultaneously in the three planes using only a stroboscopic light and two sets of photographic apparatus. Previous studies have analysed this movement from projections in the sagittal plane, and suggest that the throw involves bending the trunk and simultaneous rotation of the humerus.
Techniques
Rotation of the humerus relative to the trunk in the end phase of the throw was followed by marking the wrist, elbow and shoulder joints of the throwing arm with reflecting stickers. The axis of the trunk was marked by a reflecting solid rod fixed along the internal side of the scapula and in alignment with the shoulder joint marker. A stroboscopic light at 25Hz gave the best picture definition. The subject was photographed in top view and profile for sagittal and horizontal planes. Coordinates XA, YA, ZA of the chosen points in the reference frame were obtained every 40 ms.
The experimental set-up is shown in Figure 1 
Results
The data presented are for five subjects (S1, S2, S3, S4, S5) playing in a national handball competition. For each player, the values used were the average of five trials. Table 1 gives the morphological characteristics of the subjects.
The data were collected every 40ms, i.e. between two successive stroboscopic flashes. These results confirmed that the end phase of the overarm handball throw includes trunk bending and humerus rotation around its longitudinal axis. for trunk bending of each subject were obtained every 40ms. At 120ms before the release, all the subjects stood vertically. Then, forward flexion of the trunk started earlier or later depending on subject. Degree of flexion increased until the ball was released reaching 20.8-46.4°( Figure 5 ).
Humeral rotation
As shown in Figure 6 , the results for each trial were in good agreement. Therefore, mean data were calculated at each moment during the last phase of the throw. 
